Heart EC respond heterogeneous on cytokine stimulation in ICAM-1 and VCAM-1, but not in MHC expression. A study with 3 rat heart endothelial cell (RHEC) lines.
Cytokine-induced expression of ICAM-1, VCAM-1, and MHC class I and II was studied at different time points in microvascular endothelial cells (EC) of heart origin, using three different rat endothelial cell (RHEC) lines that were stimulated with TNFalpha and/or IFNgamma. Each of the three RHEC lines responded to TNFalpha as well as to IFNgamma; stimulation with combined cytokines led to increased or even synergistic effects. TNFalpha was most potent in inducing ICAM-1 and VCAM-1, whereas MHC class II was most effectively induced by IFNgamma. The 3 RHEC lines responded similarly regarding induction of MHC class II and upregulation of constitutively expressed MHC class I on the cells. However, the RHEC lines showed remarkable differences with respect to ICAM-1 and VCAM-1 induction, with each line having a unique expression profile. In RHEC-3, both ICAM-1 and VCAM-1 were well inducible, whereas in RHEC-10, no ICAM-1 and only some VCAM-1 could be induced. RHEC-11 showed minimal induction of ICAM-1, but strong induction of VCAM-1. For P-selectin induction, no such differences were found between the RHEC lines. These heterogeneous effects of cytokine stimulation could neither be explained by differences in mobilization of calcium nor by ultra-structural differences between the lines. Stimulation of the RHEC lines for ICAM-1 and VCAM-1 or MHC class II molecule induction resulted in expressing and non-expressing EC. Experiments with selected and subsequently cultured expressing and non-expressing cell populations for either ICAM-1, VCAM-1 or MHC class II, indicated that this selective induction most likely results from intrinsic regulation mechanisms in the cell cultures, and not from the presence of particular EC subpopulations within the lines. We conclude that microvascular heart endothelial cells, as represented by the 3 RHEC lines, demonstrate a selective heterogeneity in expression of ICAM-1 and VCAM-1, but not of MHC class I and II, upon cytokine stimulation. The consequences of this heterogeneity for leukocyte-endothelial cell interactions in heart inflammation and immune reactivity is discussed.